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PURPOSE: A system and 
method for controlling 
luminance of an image are 
provided to maintain hue or 
chroma of the image while 
increasing luminance of the 
image. 

CONSTITUTION: A system for 
controlling luminance of an 
image includes a luminance 
increase calculator(50) for 
outputting a luminance increase 
with respect to a predetermined 
pixel, and a component 
luminance increase calculator 
(60) for outputting a luminance 
increase for each of 
components constructing the 
pixel in response to the 
luminance increase. The 
component luminance increase 
calculator multiplies the 
luminance increase for the pixel 
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by unit vector of each of the components constructing the pixel to output the 
luminance increase for each component. The system further includes an adder(70) 
for adding up each of the components constructing the pixel and the luminance 
increase for each component. 
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-3#£l H-7l# *)H^ ^ ojfe *«ol#*l « Hj-^3q- ^ an-}- aj-g-^ 

0.3. <g#sl ||7l» alMSRr 3-8-3 <S# *1H #*i ^ i}-^7> 7flAi^cf. aj-7) <g^#7l *M#*lfc 

^o)) tfl* a-7l^7>^fr #a|*Hr «-7l^7>* ^AJ.^.; n) Aj- 7l #7l^7>«8*i -g-^-«W #7l 

Ajg-^S. ^7l^7>^ #3SRr Ajg-£ »7l*7>^ «£#¥-« T^HM". #3 H"7lf 7>%= <S^fe # 

71 i^2l ^0)1 t(|«- tf-7l*7>*^ #71 i^2l ^ *Rr 3 &$\*\*\* #7l 2+ ^«-«tS 

#7l*7>** #71 «g#»7l ^H#^lfe #71 i^jSl Sl-i# nM^fe ZJ- Aj-g.^ >^7l Aj-g-S} #7l*7> 

^# 7>#*Vfe ci ^Hisvnf. £ ^ofl ^H#^l #7i^<H^& <g#s] 

#71 * H-7l^fl* #7>Al?l^Ai£ <g#s] d|#(4|#(hue) s:^ ^£(chroma) f-)£ ^ 5ft Jls|-7> SflcJ-. 
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^ Aj-Afl^- *}*§o\]*\ <i2*£l* SL^-fr Mcf ^**1 ol«fl«r>7l ^ -*>fl« ^l^*}. 

£ 1* RGB^lJll: RGB -s«|**MM *S\ii\3_ a^tb ?!-§• «4eH* £"3<>lch 
£ 2tt * ^IaU^H ^aJ-o} !t7l*Ho^*}o} -i-s-^^ q-E^-^cf. 

S. 6* * ^-^S] ^12AJaH1<h1 ic|-,g- <3Aj-s] ^MH^* M"EHfl* Jl-§-51°1c)-. 

5. 7* * ^3^^0)1^ 4a ^Aj-o} "t^H^^ q-Efxfl^ *s.£ol^. 

£ 8* * t^l ^ ^Aj-o} #7l*7>%* ^*>i=. ^llAi^ £ ol^. 

51 9^r * ^-E- ^AJ-^I «|7l^7V^* ^#S>fe ^12^^£olcf. 
£ 10* * <*)-* °§<$2\ l}-7l^7>^* ^#*>* ^]3Ai^S.ol^. 

£ 11* * <gAj-^ »>7l^7>^-ar ^t^Hr ^44^5.014. 

5. 12fe ^- H-^l n}-S- ^Aj-^ # 7 1^7}«8=-g- ^§> fe *H44i^5iolcK 

£ 13* * «J:^£1 -Sahh 4^ .33-3 H-7l^So11 nJ-§ 3-§-3 <33 ^7l^l<H^l« q-El-vfl^ l-^-£olcl-. 
S. 14fe £ 13^1 £A]^ #7} ^Aj-^Sfnl El ^3^(160)3 Aj-^1 s-sL^olcf. 

£ 15* ?i v 7l7> ^3. 4# >H|7>3 ^Aj-o] ^- 7 ) M-Ej-Xfl^ £^Ol^. 

£ 16-& * ire 3 ajai^^i 4= <^aj-^ «j- 7 )3£<Hi 3-g-3 ^3- ^i^h^^. q^ir j^-soi*}. 

£ 17* S. 16<H1 S.*]& ^]7io 3-^] *l-£oln}. 

£. 18* £ 16 -HI 51 a] ^ *fl730 Aj-^l *s.£c»lc|-. 

£ 19fe * AjAHlofl nj.^ ^3 #7l ,g ^ s - »v 7l « H-7l33£«^l 3*3 "33 I>7]^c>13*1-I- 

£ 20* 51 19°fl 513^ 2)-e1-nlEl Ai3«.( 17 o)£l Aj-Afl^p-Aj-g. q-Efifl^ Sl^cf. 

£ 21aS]- £ 21b* £ 19°fl 513^ &7]t$# ^3^(180)3 3*11 ^Aj-g. 143-ifl* £^o}cf. 

£ 22* £ 19^1 £Al^ ^-71 ^H-?-(190)^ Aj-Afl ^-Aj^. i4EHflfe 

£ 23* * ires] AjAHl^) "SAj-21 n-71 ^ Sfe H7l ^ H7l3i°fl n)-* 3*3 ^Aj-n^^^^^. 

^^*V7i 3*1 **£^>m. 

£ 24fe £ 23<H1 ^a]^ 7fl850 -a^- Aj-^sfTfl 4i^s]. 7 l * #£ ol4. 



- 2 - 



SJWmm ^2003-0058909 



#^21 s- a] 



#^£r #7] ^l<H^S.ofl $<L£., iinf ^^a-a^l ^K^mcfl c]i#eflol jjLqei, H^r ^ TV ^ 

HI cl^a^olsj^ gjq £ ^ <a^-*S] «g^sj #711 ^7>Al ? ]^Ai ^Bflo, A^^ (huei color tone), *J| SXchroma) 
*3 ^^-(sense of color)-§- -fr*l« ^ Si^r <S# SM^o^*] ^ n #^21- <£Aj-2l #712} 3j.E ^/SE^r #712] ^ 
iq-el aj-g-aj o.s <§aj.°i #711: 4<H*rfe 3-§-3 #7H<H#*1 ^ ^ H o v, ?Hl 3°H}. 

"3^ #7]*lW#*lfe c)if!|o|S|H <g^-(video image)^ #7ll *)H*Hr n l^r^r>£3L. 4717953<Hl 7\ 

*H€ #7l*H33.^ «3^>tlJ:» ^*Rr ^ ^^Ai^ofl DCiSLS. $m ^-8-*}°S, #afls] 

||7]^]ol5)S^ <3Aj-oj #711 ^7>A]7l^C)1 tt74]7l- 

^#21 #711- ^H^Kr M J-^£S., Y ^ ^(luminance signal)^ zM'&^rl ^-g-«H -3#2l #7ll ^H^fe ^ 
*r A 3-^, *HJ|. 5 ^^^l^(ol«l- 'RGB'21- «-nh)4l£<* *M«-<r* 3-g-*r°l #7ll *|ol«H? #H 0 1 Sl^f. 

SL*V^ RGB #3:« 7fl£l Y HzlQ 7fl2l <Sj*> Aji-KCb, Cr £fe I, Q)S -g-e)t!- ^, Y 
♦ °l-8-*>^ <3#2l #71 • ^7>Al^l ^ ol» £W RGBA1J1S. fc^fe ^olcf. 

^M". °1 U^-fr ^CWftout of color gamut)°l ^ 5fl=r. #7] AJj^olU-g. #7l7> ^7>3 Y a] Jrofl tfl-g-sHr 

^ 71121 Ajj^ Al^E-Ol TJ^I ^^.Cl-. A^^ol^-Ol #7l7> ^7>^ ^2fl2l AJ}Aj- 

RGB Zf ^^-ofl ^(TH-^l-gO-^ #3 RGB71- RGB21- «1£ a, cf-g. #^1^ 

« 7>^ O.S. <* *L°]7} #^5lfe S^U^ol 

^^^l #7l» ^ 7 ].Al7l7l 21^ *liS.zi^ 3g#3K v >S (Histogram equalization; W.K. Pratt^H Digital Image 
Processing, Wiley, 1978; R.C. Gonzalez and R.E. Woods ^^1, Digital Image Processing, Addison- Wesley, 19 
93 )Sr ^^"21 #7l(brightness)2l- S-Sjq-^E (contrast)* ^7>a1^ ^ 9X^, #^ ^ ^El^v^ ^21 «fl) 
E^#^ ^21-^ ^ SI^SS ^ ^ol7> #>S5lfe $m. 



#^°1 ol-f-Jl*!- SV^ ^11 7l#^9j jq-^1^ <3>tf-2l #7l# ^7>Al 7l^Ai£ ^aj-21 -^(-^(hue) 
^£(chroma) ^)-g- -fi-^m 91^ #7MH^1 * zl %<>W. 

£ °]^2LX\ ^12 7l^^?l ^Aj-21 #7121 ^£o| nSJ-Bi- SLS. °$^2) #7l» ^<H*>^ 3 * 

^ <8>* #7HH^1 ^ ^ #>a^ ^l^sVfe 5Joltt. 

°l^^^r ^13 7l#^oJ c^^s] #7121 ^21<H1 Uj-Bl- 31-8-31 «V 7 ) # ^<^^ fe 3) o. 

^ #7l^H^i ^ n #ia* ^1**>^- ^Joiri-. 



#^21 ^^j 2^ 

-*7l ^1 7l#3j 4^1- ^«J-7l cg^ ig 7] ^<>|^lfe ^3j2l J^io| cfl*!- #7l^7>^=* #^Hr #7l^7> 

^ ^ #71 #71^7>^<H1 ^-^H Aj-71 i^2l ^# zj. ^^.^^ #71^7}^=^ #^*Hr ^^t 

#71^7^ «a#^« 

#71 #7l^7>%= ^AV«. fe ^^o) ^o,) cfl^ «|7l^7>^2l- ^ ^ sJ-^S. Zj- ^-g-O] ^g- 

Ell- ^-SH Zf ^g-tS #7l^7>^ #^^01, Aj- 7 ) <g^ 7 | X|<H^1^ Aj- 7l ^^o^ 

Zf Aj- 7 1 ^ « 21 «V7l^7>^* 7>>tV*V^ <?!#^# C-l ^Ul^Cf. 

#7) ^ii 7i#3j 3^1 1 ^ S>7l 2it.v ci-# #7l >q«H^s-Aife. #7i^H^i^ ^ 2i «g^#^ #**r 

#711 #^*>fe #71 <a#Y; #71 #7H1 #-g-5>fe 7l^#7|# #^s>fe 7}&& <&^; -$7] 7)§&7]<% ^7} 
#7121 A>olofl Aj-o.^ #7l^7>^ #7l#7H£ ^a>«. ; #7l^7>%=O.S.^-El Aj"7l ^^AlJL 

♦ ^^sVfe -^-S-* ZfZf2l #7l^7>^=^- ^AV^H ^^-t *7H§= ^AV«. ; Rl Aj- 7 | ^ 2] oJ^Jll ^ 
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zmSH #7l ^«-« #7>^ £#^21 #3413.-1- C-lSH #7l7> ^7}^ #34lJi» *3*H=" 

#7l ^-grt ^7}^ <S4Hj!-te #7) H-7l^7>^4 -^71 i^2} <y^4l:£» tM^Ht lit Z^S] 'EHWil- ^\ 

°j #7l lit z^a] «v 7l ^ 7> ^ 

#7l afll 7l#2j ^§>7l ^tt £ <3# #7l ^O^l^, 

4^2] liS ^3 <y 3<§^-Al5:ofl ^--g-Sl-fe- #7} Bl-Bl-nlEll- SRr #7l ^-EM *H o^Y; #7l #ej5Wl # 
7l^#7l&* #Sj*Hfr 71^^ ^^Y; #7l 7]^#7l #-g- #7l SjtlMj* <S#-¥-21 #3 &<L3. XW}^ # 

7l^«l« #3«Hr #71 *#nl ;H1#Y; ^ #7l S^^^i* ^*Rr lit ^^ofl #7l #7lfr*Ml# 

#7l H"7l^Bl-nlEl <3#Jffe, #7] <a'3^^-AlJ:l- t^*Bs l±tf1^ 3|ifla* 5Hr li2} tf-fr #7l sj-^n] 
EiS St-fe ^* *fca. 

#7l 7)&& <3#-fir, tih^j:^ cfl-g-sKr 4^2) 7l§#7)& «-r« °l-8-*H, #7l #^SH #-g-S>fe 7) 

#7l ^11 71^^ ^S>7l <3##7l XMl^-fr 3}-i°ll tfl^- iM^Hhg- #3*Kr #7)]; ^ # 

71 #7l*7MMI -S^W #7l i^ 31- it ^*Hr ^ ^tS. H"7l^7>^ t^SRr ^-7ll« ^Hl^-l}. 

#7l A ^^S. H-7l^7>^* #3*Rr #7)1*7 #7l i^2l Sl-i^ tfl^- l|7l #71-^=4 #7) i^S] ^if ^ 

A Q&SH ft*)^* ^-SH -8-71 ^^-tS. #7lf^HJ=t <3#*Kf ^7il€- ^P-HlsrH, #7l <£##7l ^H#^ 
* #71 i^S) Sl-i» 4 #71 ZJ- ^^-21 H-7l^7>^ 7>#*Hr #7fl« ^«l*Vcf. 

#71 Xl 7l#3 ^l* ^S>7l Cj-g- <g##7l /fjol^f, o^m-Vs.^; ^*Hr lit f^H ^ cfl 

5Jt* lii cfl* #711- #7)1; #71 ^cflSM- 5Hr ^ofl cfl*V #7H1 #-g-a-ffe 7l§#7l# §^5} 

^Tfl; #71 7]^#7l<4 #7) S\tiH&^r !i<H| cfl #7lS>oll. #^sl-^- ^Tfl; #7l #7l *M Sf ^1 °J ^ >J 

3:» ^*Rr lil-°)l -S-^-sV^ #71 #7l^>oHi #-g-*Kr #7l^7>^ #3^>fe ^-Tfl; #71 -y^J:* 

^ lil-31- ^-7) #71^7^1 -g-^sl-ol ^71 °d ^^lil- AA$\ Mi CH*> #71^71-^ & 

A', 5 ^3#^» lifif 4}-7l Zl-Zj-2^ Aioll #7l^7>^=* 7>#«>fe ^"Tfll- ^Hl*Vcl-. 

#71 ^11 7]^ 4^1 # ^*V7l iH *b s cf-E- <^##7l tih^v^^., ais ^3 <a 3^ #41 3^1 #-§-*> 

#71 ^DlE-11- #^§>fe #7l^DlEl <a#^-7j|; #71 #3SH1 #-8-*l"fe 7l§#7l^ 7]^^ <3# 

^711; #71 7l§#7l5l:l- #71 3nJH«. <a#-^sl #^^13. ^1#^H ^7l^#«ll- #^sl-fe #7l*#ul ^#^7)1 
; ^ #71 °d3^##J:«- lit zt4<Hl #71 #7l^#Hl» ^#*H #3*>fe lit *#<a:7lll- ^P-Hlsl- 

^, 

#71 #714^1 E-l ^#^711^, #71 < a3 < 8##3« ^5>fe liffl^l ^CflgJt^- ^ li2] #7l Sj-e}. 

#71 XI 2 71 3l-Xl» ^^>7l ^#2] #7l^£^ 3-§-^ <g4j- #71 ^H#^lfe. MS 

^^^#4131 21- i^^ ^H4l^o11 -S-^-SM. *§# H-7121 ^zj-21 ^*Rr #7l^# j4b>o1e11- f^slb 

^■71 ^# 4^1 Ei ^^-T-; ^ #71 #7l^# :4BME1«4 #71 ^^^^ -g-^^ ^#21 #7l« #7l ^fl 

<H-¥-# ^Hl^Ka, 

#71 #71 ^Oj^, ^"71 °j3j<3#4l;5^1 #-§-*l-fe #71 ^DlEll- #7l2}-iq-nlE-1 #71 #^ ^1 

#-§-*Hfr 7l^#7]sJt* 71^51; <a#Y; #7l 7l^#7l5t* #71 alrfl^^. ^^ol #<M&!iS. ^1#*H 

#7l^#ull- #^s>fe #7l«J=#ul *fl#Y; * #71 <a^^#4lJ:l- ^*>fe lit #71 #7l^#Hl# •g' 

#3*>fe lit ¥«lsl-ji, 

#71 #7l4-sfn|Ei ^#Yfe, #7l <a3^#4lsl- ^slfe lit#°ll^ ^cflSlrt lis! &* #71 sl-el-ni 
ElS. Sfe ?*-§- f^lS ^-cj-. 

#71 ^12 7l#a} a|.^l# ^*>7l <^#sl #7l=g£o)l ^ cg^ #71 7lH#H-8r. ^21 idts ^« 

°d3^#4l32l- ^H41^<H1 ^-^H. ^# H-7121 ^#°1 ^^*>fe #7l*J=# 31-el-olE-ll- #3*Hr 

#71 ^=# 3)-al-DlE^ ^^^-Til; * #71 #7l^# s%e\v] z\ ^7} <a^4lJii <$^s) # 7)1 . 40]*}^ # 7 ) 
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#7l #7l XM^fe. #7l «ga| , 9#'tt£«* #-§-*Rr #7l SH^I^* #*lsRr &7}^*]b] S-ti-^fl; #7l #^ 

SW #**Hr 7)^¥|7ia# f^Sm 71^^ <S#<&7]1; ^ 7}^7\&i #7] ^cfl^-g- <3#-?-3| "t^^S. ^1 

*Y*\a) ®7}^u\m #3«Hr #7l*j=#wl *fl#<a31; « >S"7l <a^<g^-AlJll- ^SRr lit #7l #7l$ 

#«1« ^#*H #3*Hr Aif *##31« ^u]Sfj7, 

#7l H-7l^nlEl <a^7}l^, ^7] ^^Ml^* ^*Rr £L±%^^Aj ^tflSM- MS] &-§: #7l 

#7l 7l#a] 4^1 # ^*>7) 3|^V <g>£3i #7lH3H ^l**) <3# H"7l ^H#*lfe. ^Hr2l i±s ^€ 
<y^<3##:M- i^ei ^^Al^ofl -g-^H, ^71 ^"^^sl #713} 5)^31:4 ^ 3*H 

S)t4 SjiSi* #3*Hr J^n^ £ ^7] <9^<9^£, #7] ^EMe} ^M^S} ^7] 4^S] njej 

33« #7l3) ^Cfl 71S&4 ^i 71 ^St * «J-#^ #7131 JJtfl 7]&$3\- 3\± ±tt<* #?1 

0 d3<3##:M H-71^^7} SJ-^ u ,}7| A Jit #3*Kr #7H§fl *J=#Jf» T'amal. 

#71 #7|<g3] 3r#-¥-fe, #7) «a^«8^±^|| »7l ^-Sl-DlEl« t^Hr H-71 ^ #71 

4^1 El 3J- #71 ^^^#^1^31 §1-7131 ^tflaM- ^iSit-i: H1S*H #7) #71 S^njE^ o\± ^ofl d^^f. 
S^«H T 1 ?*^* #3*Hr ^?>ala-¥-; g #7l ^-Ti^i!^ #71 #71 34-el-clEioll -g-^-sH #7l #71 ^Sf\ 7 \ ^ 

#€ #71 a|-^DiEl-s #3*Rr #7l#J: <a#-?-» 

#71 #714^1 3 °3#Y^, #71 ^^^#^131* ^*Kr Jli-fr^H ajtfla* iLiSl &* #7l 4^1 

33. SRr 3* tj-cf. 

#71 all 3 7l#3 ^*>7l 3$ <g#sl #7l^^ofl aj-g-^ #7l *ll<WS-8r, cf^rSJ lis 

< a^ t 3##SSl-i^2l ^l^^ol] -g-^-SH.^-71 ^^^#^13131 #7131 5) cfl 5]t 4 ^ i lit ^ ^"#€ #7l3l ^ tfl 

St4 alistl- 4^1^ ^ #71 <a^<g##^. #71 3K1-°1E-1 ^^^31 ^7l cf^ai ni 

21 ^##S3l #713) ^Cfl 7l^St4 2li 71^* % #7131 2l tfl 71^4 3i 7l^^l 

#71 «a^<g##j:3i #71^7} #7iAis# #71^31 «^^7n« ^m^. 

£ #^4 ■& #^31 -^^31 01^ * ^. #tg si ^ahi 3|*>c^ ii-^si-fe ^-ai* olsflHV7l ^sfl^lfe ^- #^ 

31 «V#^lt}- ^^Hl« «^l^l«>fe ^ «^ S^ofl 71*113 til** fiiW^S 

*m #^-¥-^ ^-a^ ^n^. 

S. 1-S- RGB* RGB -S|¥?HH i^*V ^^4. £ 1^- R(red), G(green), B(Blue) #Jl«- RGB ^ ^ 

TJrofl^l ##4 3711- 3Hr ^ElS. ^^tl- ^.^ 0 14. 

^-4i(P_l, P_2, SEfe- P_3)fe RGB ^^?J:^|^ i^3] 37l(L_A. L_C, Sfe (L_A+ L_F))3l- #tg=* ^>fe «)E^ S 
^■1€ ^A' 3 l, A «)E.131 a7l(L_A, L_C, a (L_A+L_F))^ A *i(P_l. P_2, £^ P_3)3^ #7l# H-Eftfljl, zl- 
^Ei3] #^ ^^-(sense of color)* ^El-ifl^ %o_g_ 7}^^. 

4l^3) 5)-i(P_l)^ i^3) 37l(L_A)3l- ^ «!|E^ £ 3* #2:51-^, S)-i(P_3)3l 37lfe ^2fl3| 

s^i(P_l)3l a7l(L_A)ofl «l*>ol L_F<?hg- #7^1- ji, ^-i(P_3)3l #tg=3f ^efl3l ^-i(P_l)3l #^ ^<asVcl-. n^-el- 

*\ ^i(P_3)3l #71 €Hfl3l ^-i(P_l)3l #7H1 al*V<^ ^7>5lJl, fl-i(P_3)3l #^=21- ^efl3l ^-4l(P_l)3l i&Qo] 

*^«lHS. ^-i(P_3)3l q&*mqsn 3t±(p_i)£\ *^s>cf. #^31 ^ahhi t4€- «S# #7l^<H#*l 

^ ZL #^^- 3j-i(P_l)oll cfl^V 5}-i(P_3)# <&H.*r ^°14. 

^eW, 3ri(P_2)Sl S7l(L_C)^ ^efl3l ^-i(P_l)3l 37l(L_A)<>11 nl*>^ ^7>s>^ 0.14, ^-i(P_2)3l #^=4 ^2fl 
31 3ji(P_l)3l #*j=^- A-lS. 434. ^-i(P_2)3l #7lfe ^EflSl ^-i(P_l)3l #7H Uls><^ ^7>5iq-, ^-i( 

P_2)3l ^EflSl 2}-i(P_l)3l #^=«1 cfs E£i 3B;(P_2)3l ^eflSl S?-i(P_l)3l X\g. ^ 

4^14. 4^ ^^21 SHgoi x-isvsi^ ^fl^ol sisici-. 

i 2^ #^31 ^IAJaHHI nj-^. ^ #7l^l<H#^l3l M-#\fl4. £ 2« #2:*}^, <^# #7l^H^l(l 

00)^ 3|tJHd£ ^#-¥-(10), 7l^a^#-¥-(20), 01^. ^ol«(30), #7l^> <g#-^(40), #71 ^7>^= <3#-?-(50), RGB 
^7}& ^#-¥-(60) 51 ^>S<a#Y(70)« ^Hltttr. 
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H7l #7}%= £^¥-(50)^rR/G/B*llN3 ^fl«|Ef ^^(61, 63, 65), ^lm^ «W51) ^ ^7l^7}i£ ^2)5.(53)1- 
RGB^7>^= <3^¥-(60)^ R/G/B^fl^ WW 63, 65) ^ RGB^7>^ «a<*VS|3.(67)* 

^ A 2& "S-iHKlOHr <y^Al^(£fe *H(RD, ^r^(Gi), SEfe ^^(Bi) ^] ^JUSEfe 

)*«JM Sjcflst* ^ ^^-tlx(Ri), -^^IJUGi), £fe ^^(BD* 7|^& ^¥-(20), #7l*> ^¥-(40) ^ 
1M f-7>%= £-£-¥-(50)3. #^?>cf. ^, ^tfl^-g- <3^¥-(10)fe ±.^3] ^*Hr ^^jAl^(Ri), ^-^-tls. 

(GO, J£^r #<q<ti:i<Bi>*<H|*l 31 til a* &* flq^UWI H-7KY, «]«f '3 cfl^-g-^jr)^ ^I'sJ- ^-cf.) 

7l^& ^¥-(20)^ *fl<>l -¥-(30)21 #^^lJ:(Gval)sl- alcfl^^- <a^¥-(10)sl #3413l(YH] -g-^sM ^cfl^^. 
<a<±¥-(10)2l #^a1^(Y)«H1 -tf**Vfe 7l^H-7] (Ref_Y)» tH^SIuI, 7l^il"7l(Ref_Y)# 1*71*1- <3^Pf(40).£. #3 
&t±. o]^ ^^^.(30)21 #3^1J:(Gval)fe a}**W 2}*}a\ *)H* ==r Si*}. «r, 7l^& <?!<i¥-(20)Tr 3}tfl^-& <3<± 
-¥(10)21 t^JUYHl ^sfe 7l^i|7l(Ref_Y)-l- Tll^i}. 71 $S-7l (Ref.Yfe *|tfl^* «5l ^-¥-(10)21 #^^1 
JKYW cfl**Hr i^si Bfloll-^ av^-*v^ 31*1 *T 

l>7l^> 9j#¥-(40Rr 7l^?{-7l(Ref_Y)fil- ^cfl^^-Sl H-7KYW -l-^-SM ^71 #^^lJ:-l-(Ref_Y, Y)2) H-7l*>ol(dif 
_Y)# Tfl^l-jl, H-7l^>°l(dif_Y)« 11-71 ^7}i£ «a-yr¥-(50)S #3^. ^. #7l *> <S<+¥-(40)fe «2fl2) °J 3413: Si 
IMCY)^ 7l^!}-7l(Ref_YHl ¥ ^!3l-i-(Ref_Y, Y)2] ^7l*>ol( di f_Y)i- ^i?tz\. 

^71^7}^= ^^¥-(50)^ ±^2] oj 3^131, ^ cH^-gr ^^-¥-(10)21 #3^13: * H-7lS> ^^¥-(40)21 #34l3l(dif_ 
YW -g-^sM, ^cfl^l3l(^^-)2l H-7l(Y)°fl ifl# ^7l^7>^(Inc_Y)* 7ll<4^Jl, ^7l#7>^=(Inc_Y)^- RGB^7>^ 
^^¥-(60)5. 

RGB^7>^= <gAV«.(60)^ ±.^2] oj^ai j-sq. ov^^ <a^;¥-(50)2l f^-i^dncYH -g-^M RGB°fl tfltt 
z}- RGB^7V^(Inc_r, Inc_G, Inc.B)* 31^1-ji, #7l RGB#7>^(Inc_R, Inc.G, Inc.B)* 9! ^^¥-(70)3. #3€ 
4. ^ RGB^7f^(Inc_R, Inc.G, Inc.B)* ^7l^7l-^= <a<4¥-(50)2) #^^lx(Inc_Y)2l- <tm^s_% 

5}^^A>a (70 )^ 4,^0) °j g|Ai Ji-i. ^5>feRGB2l-RGB^7>^= 91^(60)21 #^^I^l-(Inc_R, Inc.G. Inc.B) 
21 #^-tlJ:-i-(Ro, Go, Bo)* -t^tti}. 

R/G/B*m #3)^ ^^-¥-(61, 63. 65)^zl-S- A ^^^1^ 3^3:(R0, ^-^^IJl(Gi) ^ ^^^l3:(Bi)o]l 

cflt!: zj-zl-s] c4.^)^E^(R_vec, G_vec, B_vec)# ^1^1-^, ^7l ^a)El(R_vec, G_vec, B_vec)» 

¥-(51) ^ RGB#7V^= <a<4-S]S.(60)5. #3*1-1}. ^fl^^^-¥-(51)fe a)cfl^^- ^^(lO)^ #^a1s°I1 -g-^H R/ 
G/B^ll^ ^21^) El <g^¥-(61, 63, 65)2) #^^l^-i-(R_vec. G_vec, B_vec)^2l ^^^i, ^d^« H" 

7l^7>^= ^^>5|S.(75)S. #3^. ^^^^¥-(51)^ 3tfl 5J°1 

H-7l^7>^= <a^h3)S(53)Tr ^^^^¥-(51)21 #^>0^21- »>7l^l- <g-t>¥-(40) 2) #^^l^(dif_Y)» ^*1-31, =L ^jq- 
1- RGB^7V^ <a^2|S(67)S. #^«!:cl-. RGB^7>^= <?l^S.(67)fe ^7l^7>^= ^<4-SlS(53)2l #3^1s(Inc_Y) 
2VR/G/B^^ ^21rflE^ ^^>¥-(61, 63. 65) ^^21 #^Als(R_vec, G_vec, B_vec)» ^^21 R/G/B^fS ^} 
^ n ^sl-(lnc_R, Inc.G, Inc_B)« 9!^<a'y:¥-(70)S 

£ 3£- -& ^^^AHHl tt)-s cg^- ^-7l^H^lSl M-El-^flcl-. £321 ^ ^7l^iH^l(200)fe 7l§ 

5t «a^¥-(20). ol-EMl<H¥-(30), #7l<a^(H0), l|7l#7l-^ <a<4¥-(130), RGB^7>^= ^¥-(60) 5 ^ ^<i¥-( 
70)* ^-Hltl-th £ 321 cg^. h}7MH ^*|(200)fe £ 221 <g^- «7]^)H ^1(100)2}- ^K>S.S, ^7l<a<4¥-(110), 

H7i#7^ <a-a-^-(i3o)°ii cfl*iw-LV 

^- 7 l^Al-« (110)fe RGBS ^51^ 4^21 <a^^lJloll cflSj- l]-7l(Y)# 7^1^V*H, ZL Tjsfl- 7) ^^¥-(20)^)- 

^7l#7l-^ ^^}-¥-(130)S. #3^. H-7l#7>^ <a^¥-(130)fe 7l#2t ^^(20)21 #3>tl^(Ref_Y)2l- ^7}^ 
¥-(110)21 #^Ai^(Y)2l-2l «>7l x>ol( d if_Y)l- ^1<45>J1, H-7l^ol(dif_Y)l- RGB#7>^= <3^¥-(60)-5. #3^4. ol 
^-f l!7l*l-ol(dif_Y)fe H7l^7>^(Inc_Y)4 

RGB#7>^= <a^¥-(60)fe ±.^3\ oj^Al^ H-7l#7>^= ^¥-(130)2) ^!^(dif_Y)<Hl -g-#*H ^-RGB^7>^= 
(Inc_R, Inc.G. Inc.B)* 7^1^*1- Jl. >S-7l RGB*7>^(Inc_R, Inc.G. Inc.B)* ^^<3l'!i¥-(70)S. #3tb^. ^^J^^V 
¥- (70)tt <a3^1J:l-(Ri, Gi, Bi)^ RGB*7>^= <a^¥-(60)2| #^AlJ:(IncJ?. Inc.G, Inc_B)2l ^ #<N^ir !-(Ro, 
Go, Bo)* #3^. 
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£ 4^ X]|3^HH1 ^ 9$^ t^JE» M-El-'dlcf. 5142) ^ T»7] <H (300)^ ®7) 

al-efnlE^ ^a>^(145), 7l^& -3^(20), H"7l^Hl ^^-(140), RGB ^^-(150)» ^ltt^. 

&7}^u]K\ <a^(145)fe <Stf ^lS(Ri,Gi,Bi)» ^7l2|-^nlEi# 7]^^ 

(20), H-7l^ul *|"6H?-(140)°1| U-7lB)-^)El» ^SRr tHr^ n <y 3 <3 ^ 3: 

« ^*Hr Ri,Gi,Bi ^ 1±S1 &f-<HH ^cfl^ !>7ls|-5l-nlEj.3. ^^«J- ^ 

7]§si <a>a-¥-(2o)fe «>sq- *<asi-ss. ^^g* ^ ?nw. 

-?-El H-71 sl-^n] E^l- <y 3"£<>Mi ^ <ysj /Ji a* ^. ^ ^41- RGB <S-iPf(150H #3*1 a**. RGB 

*>-?-(150)*r °g^^^^(Ri t Gi,Bi) tfl*fl ^"71*^1 ^av^-(140)S-?-E-] <a^«-* H"7) ^-tful* -S^H 

H"7l7> 4l:£(Ro,Go,Bo)» #^H?H}. 

S. 5^ 1^2] a|KH4N 4s <^ "V^H^-g. v+El-iflir lfE^I4. 5L 1, 51 2 ^ 51 5* ^ 

2} < a^^l5l(Ri, Gi, BiH SM* #7>Al7|^ HJ-^^- 4^ ^-Cf. 

^^-¥-(10)^ ^-ilJURi), ^-fcl^Gi) ^ ^M^lJKBDiiL sl^)t- ^ 

S>^(400^1), ^^^ls(Ri), ^-^^l5:(Gi) ^ ^4lJ-(Bi) ^<HH 2^&-g- ^A^Al^( Ri)> i-^ir(Gi) £^ 
^^^I^(Bi)# ^r^Ml* ^^(410^1). 



1 

Y=Maximun(Ri,Gi,Bi) 



Y^r i^2] <y sj^JKHL^r Sj-i)» ^«Kr M] 4l3:l-(Ri, Gi, BDf^H ^cflsM; Aljrs} ft* 3 D H?- 
4. ^HKlO)^ ^cflA]J:(£^ Aj^l cflt!- H7l(Y)» 71 £^(20), H-7l«> <S*BK40) ^ »7l^ 

7>^= <a^-¥-(50)S. #3tt^. 

7l^& «a-H-¥-(20)fe ol^<H -¥-(30)21 #34lX(GvaD°11 -g-^H(421^1), 4^2} ^341-2. 2jcflAi^ (E ^ 
^-S-H cfl« BMCYW Aj-i-s]-^ 7]^l>7l(Ref_Y)« 2* T^S}^, 71^71 (R e f_Y)^ H-71^1- 

^-(40)3. #3 €^(420^711). 



2 



°)7]*] Ref.Yfe F(Y)ol^, F(Y)fe S^s]^ ^tflAl^(£^ ^^)ofl cfl^l- ^(Y)^] cfl^ ^. 7l 

^ll-7l(Ref_Y)^ SjcflAl ^-g-H cflt!- ^7l(Y)2l- ois.^]ol«.(30)2l #^Al^ (Gva i)ofl s)*}^ ^^^4. 



3 

/^■(x)=^l X (x 4-x_max) Gva/ +^2 



^71a^ gi^. i?)l<a(scale) -tf^lJi, g2fe SL^^(offset) ^-r, Gval-g: ¥ ^(7)1-^^)^ H-Ej-tflfe ^o)cf. x ^ 
^7l(Y)# Sln]^, x _ m axb ^ cfl^KY)^. ^^(^l^cfl R, G, B7> SL^f- ^tfl<y ^-f )ofl cfl-g-^cl-. 
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^.2.3. 5.*]$ tflzHl£r 7l*7l 14 M-EfvflT^, ^ F (Hr 7] &&7] (Ref_Y)« M-Efvfll^, $(Bl)€r 

Qi%2) oj^Als Sfe 3BiSl l|7l(Y)« M-eWH, 3(B2)* «-^r F()°11 S|*M 7l (Ref_Y)« 

4. ^, Bl* Yol Jl, B2fe Ref_Yolcf. 

£9r* *k*§*H tcf# M|7l^7>^^ ^#SRr *12*!<35lo)ch £ 9^ ^F(x)fe ^ Tfl^ $-^a tM^^M, 

^rF(x)fe ^n^A 4S i^^cf. 



if x> x_th, F\{x)=g\\X{x^x_max) avan + g2\ 
else , F2(x)=gl2X(x±x_max) ava,2 + g22 

•*\7}*\ X_thfe H"7l^-?VS] ^TllSMr M-El-tfl^, gll^- % HJ^ ^VSl ^lU ^» ^vflt^, g2 l-8r 5, 

-£.—3! ^« M-bWH, Gvaii^r 3 >?i*i| ^^21 M-Efsflcf. at!-, gi2fe ^ ^#2] isHl-a M-eI- 

^flH, g22^ =?QiH t+Ef^^, Gval2* ^ M-b^i}. 

&t F104 F2()fe «-^a 7l^7l(Ref_Y)« M-eI-HH, ;g(Bl)* 3Jefl2l <y 5j4!3: 31^ fl-dt^ H"7l(Y)# 

3(B2)* tK* FKH 2]^ -fl^JSIfe 71* »7l(Ref_Y)» ^^^cf. ^, B2fe Ref_Y<>l^. 

m7fl2l ^# A>-g-s>^ ^-f , ^ F (x)fe =r«H=l £°1 K 



4^*) 5 

if x > x_th(k) and x < x_tf»(A-l) 
F(x,fc) =gl(*)X(ivx_max)° K, ' ( * ) + 

(1 <*</*) 

°}7H kfe ^Tj-g- 7-1 M-^vflBl, gl(k)* k^?HH2l ^?))<a ^« M-Efvfl^, g2(k)fe k^HH 

2] ^LH^ ^-fr M-Efvfl^, GvaKk)* k^HH2l if** M-El-vHi}. 5a JL^Elfe iHr^l SLa]^ Ag^^-cf. 

£ 10* * tc^ |]-7l^7l-^ ^#§l-fe ^3^ ^ 5^ c^. 51 10* * ^V-S^tt «"^r F(x)s) a 

^cfljg. F(x)-fe #«8fl-^S S^t}. 



6 

if x> x_th(Ji) and x<x_th(k- 1), 

(1 <*<m) 



^71^, kfe ^-?V^ T^S-Rr 7.1 ^7f# M-El-LflDl, sl* 3| ^71-1:711: q-El-vflcl, S 2fe M^t M-El-Hficl-. St!:, «"^r 
FlOaq- F2()^ ^1^ fr^a 7l*?>7l(Ref_Y)* M-^^ol, ^(BD* ^2flSl Sfe ^-iSl ^-7l(Y)» M-El-vfl 

ol . ^(B2)* ^ FKH SlsV^ ^,§^5]^ 7l - «v 7 l(Ref_Y)» ^nltbcf. ^, B 2^ Ref_Yolcl-. 

5L 11* * t^l a\-% H"7l#7>^ ^#*>fe ^4^^£om. S. 1121 ^d^«-^r(F2())Sl- wl^l^^CFlO) 

3- <37]*\ Bl* Yc-131, B2fe Ref.Yolcf. 

£ 12^ * IWI 4* ^7l^7>^=* ^§S}^ ^H^'Saoiq-. £ 1221 ^ ^-7) ^^1(3)21 F()7> gl = l, g 

2=0, Y_Gvai s^o] 1^ § ^o,] uj-EfH-fe ztEfliaAi, <g^-2i n-711- «fl ^>-g-€ ^ sa^. 3 Bl* ^ 

2}|2l ^21 §v 7l 2j. (Y = B1) o. o|d1^, 3 B3^ «-^r F()<H1 2lsfl ^o]^ 7)^ &7] S)b(Ref_Y = B3)» Slal^Vcf. 
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£ 8 Hl^l E 123] &t FOfe * -g*l ^^*}7l ^tb -& trf=- E 8 vfl^ £ 1 

#71 ^ <a^(40)^r ^*H4 73. it^sqfe a-7l*>ol(dif_Y)# ^|^«cK430^). ^r, #7l*> £4l-¥-(40)te ^(B2)^f 
^(Bl)2i a>o]* 7fl<+tb^. 



<3?//ir = Ref_Y - Y 



3 ^ 7-§- %^*>^, Y*(Gval)°l 1<>1*Hi3 H-7KYH1 tf® 7]&#7](Ref_Y)7} *7>S|m, ¥*(Gval)°l Oil 
S a-7ls>oi((dif_Y)fe *7>*tq-. 4eM & v 7l*M((dif_Y)fe ^(GvalH -8-#*H *W«t|.. 

H-7l^7>^=^>a-^.(50)fe- ^^^(51)2] #^>0J:2l- @-7l^> <3^-¥.(40)2] #^^13:(dif_YH -g-#s}^ 8 
**M #7l^7l-^=(Inc_Y)* ^4«tK440^). 



8 

lnc_Y = dif_Y~ (Max Vector) 



<^7l*l Max_Vectorfe di^s) <y ^iKE^r ^*R=- ^^IsURi), ^-^JUGi) ^ ^-JlJKBOf^H 

-tlJK^fe ^S-H tfl«- <&fl«lEl» 2lD)^-cf. o] ^ o- H-7l^ol( d if_Y)fe RGB ^£ S-^ofl cfltb li v 7l 
*7}^=(Inc_Y)* M-E^^cf. 

RGB^7>^^^(60)fe W 1 > 71^7>^°3^(50)21 #^^l^(Inc_Y)2l- zj- *flva fcfl g<£HK61. 63, 65)2] z]- # 
^^l^(R_vec, G_vec, B_vecH %^\°\ 93. S^5]^ ^2] °J §j^iL.(2fe zj- 

±(Ri), ^-^^ISKGi) 35 3M^3:(Bi)2| ^7>^=(lnc_R, Inc_G, Inc_B)-§- A^^U50^:A). 



<=r«H 9 
Inc_R = Inc_ Y xR_ vec 



Inc_G = Inc_ Y xG_ vec 
Inc_B = Inc_ Y xB_ vec 
R_vec = bl xRi +M1 
G_vec = bl xGi + Ml 
B_vec = bl xBi +M1 

Ml=yj Ri 2 +Gi 2 +Bi 2 



<^7H bl* i^l-a -iK^lH, R_vec, G.vec, B_vec z^-fr *W4lS.m, ^-HSLiGO £ ^-fclSUBiWI tfl«; # 
fl^iH* M-Efvllcl-. 

3 ^^-¥-(70)^ i^2) <y^^l^# ^«Hr ai-aWaKRi), ^-tlJUGi) ^ 344Ut(B0*|- RGB#7t-^-gAV«. (60) 
21 #^^ls.*(Inc_R, Inc.G, Inc.BHl ^7) A &7}& aH<J*(Ro), ^-i!3:(Go) U ^^>tl±(Bo)« # 

3^4. ^-ai^ls(Ro), ^aIs(Go) 5 ^^^S(Bo)fe -r^^l 10^ £°1 S^cJ-. 
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*r«M 10 
Ro = Ri -+- lnc_R 

Go = Gi + IncG 

Bo = .Bz -t- /«c B 



#7l7> ^Ajj^i^( Ro)i ^ai jUGo) % ^^AlJl(Bo)^ ^eflSl 2j^Ai^ (Ri)i ^^Al^(Gi) * 3)^*J 

i(Bi)Sf #71 ^7>^l-(Inc_R, Inc_G, Inc_B)2l zJ-^-Sl ^-0.3. X^t}. #^21 QjAjAHlofl ^Aj-sl 

#71^01^1(100)^ °J^^1J121 #711- &7}W&*\ ^eflSl AjjAj-, ^ = £| Ajj^-g- o.^^ oj- 

£th #^4li*(Ro. Go, Bo)2l #7l^7>%=o] ^tfl #7l» ^ ffl^-S-S. #^^lJ:»(Ro, Go. Bo)-8r RGB^g- 

£ 6-8: ^ #^21 7fl2^AHlo)l n^g. #7l^H« 0 V^^r M-E^fe *#£o|cf. £3«J£6t "a^^lJKR 
i, Gi. Bi)Sl #7l# ^7>Al?l^ aV^^- ^TgSj-d-. £ 6 o. £ 5i q. o.AVS>°S.. olsj- £ 6^1 ^'*] 0 J ^-g^ Aj-^|*1 ^ 

#7l«a-tV^-(110)fe ^j^(Ri). ^(Gi), ^^(Bi)*.S. ^S|fe ^^21 oj^Als^- =r^*H (500#31), "a^^lJloll 
tfl«- #7l(Y)l- 11* 31^^-. ^, #71^^(110)^ ±.$SH ^*Rr ajAjjA)s(Ri), ^ 

^^ls(Gi) ^ ^^IJUBiH -S-'a-sl-^ di^Sl oj^Ajj-sl #7l(Y)# TQ&tt. 



^n*] ii 

Y = alXRi + a2XGi + a3XBi 



al, a2, ^ a3z}-zl-£- ±^2] <$m->;±S_m ^*>fe RGB^iJia} ?W *l(weight)# M-E^fe ^o|c}. 7l^>& 
<a^(20)^ #71-3^(110)51 #^^1JKY)^1 -g-^^ 7l^#7l(Ref_Y)« 2» *«H ^^(520^711). 

#7l^7>^ <3 130)£r Sl^soll tfl«- #7l(Y)2l- 7l^#7l(Ref_YH ^-W, ^^1 12* 

<H1 cfl«- #7l(Y)i4 7l§#7l(Ref_Y)2l-2l #7l*M(dif_Y)« ^^-^(530^-^1). °] ^-f #7lAfo] (dif_Y)fe #7l^7> 

^(Inc_Y)olcl-. 



^r^-^l 12 
Inc_Y(=dif_Y) = Ref_Y -Y 



RGB^7l-^<=iti:-¥-(60)fe #7l^7H3=<3^(50)2l #34l:£(Inc_Y)£l- A *ll4 #3 ^ ^^(61, 63, 65)Sl #^ 
^IsCR.vec, G_vec. B_vec)°ll -g^SM 93- S.^^ RGBS] z}- «v 7l ^ 7 ^ (Inc _ R Inc G Inc _B)-§- 31^ 

cf( 540^1). 

5}^<aAV«-(70)fe oJ^aij:^. a\] a]J:s.21 zl-zl-^ zl-zl-21 #7l^7l-^(Inc_R, Inc_G. Inc_B)oll -frft*}^ # 

71 7} ^7Ha #^^lJ:#(Ro, Go, Bo)* #3^. #^-t!3l(Ro. Go. Bo)^- ^«1^1 10^ 

#^31 ^13^aH1<h1 <^Aj- #7HH#^* q-El-vflfe Jrs-iolcf. £ 4 ^ £ 7* #^*H °d ^^1J:(R 

i. Gi, Bi)2l #7l» ^7>Al7)^ #^^- 

^^^(Ri, Gi, Bi)7> #7ls|-eMEl ^^(HS)^ ^^€4(^1600 ^-^1). 
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Ri,Gi,Bi°1] A 1 3.Q ^ (color gamut) m°fH &7)^ HWty] ^«fl^fe-, Si 3-413^ IM* M-Bl-xfl 

#7]&b±v]^7} &SL^. &7]^s±u]z\% w 0 v«a-S- t^?} 5U^. 31 <S*4| ^H^- RGB ^<HH °J2] 

2] Sit Ri.Gi.Biofl cfl«fl ^ ^ ^cfl #7la}-Bl-Dl^s ^*Kr ^ SHH °fl 2]Sfl 

#71 4^]^ <a^(145)oflAl H-7l^el-Pl El (Y_ch)« ^tK*fl610#3l). 

#7l^al-nlEl* ^i}^ ^ tH*}| oil SlSfl ^*Hr SM^. ^ o. ^3 « 0 V^a|^ o] 



=^«M 13 
/ max 



<*l7H q i sca ie q 3fe offset q2fe ^r^, Yfe RGB°H cfl^- #71 5^0] , ^7l2l Yc7> ^ ^ Y 
maxfe #7)21 2)tfl L-S- Ri,Gi,Bi°fl cfltf H"7]# ^nl^-n)-. ^li£§- ^j^K] CIE L*2) ^-f ql=H 

6, q2=l/3, q3=16-§- ^1-^-^. 

^610 #31 ^ofl, 7|^2)t ^^-?-(20H^fe 7l^H7lSt(Ref_Y)^ ^#^1620 #31). 0} °fl #71^31-^1 El (Y_G 
val)7l- <y3€#(*fl630 #31). 71 §H-7l &(Ref_Y)£- ^«H422l- £0] S^fH}. <*|7H fl^ FOfe #7l 

Y_ch(afe Yc, L)2) ^r<>H, 318 £ Ml*l *)U2 £4] F()2l °fl7> S.*\s\o] ojo^ £ *flll £2} ^<3* # 
w>2f 4^, ^112 S.^ ^rF()7> gl=l, g 2=0, Y_GvalSl:°l i^cf # nflofl q-Ej-tflfe jzeflHSAl <y # 
711- H Af-g-^ ^ o^rf. ^12 £°1H ^ Bl* €211 21 sl±2) H-7l5)t* 2lnl*M, 3B3^r «-^rF(H ^ sfl 

##01 # 7l§f|7l2t(Ref_Y=B3)« ^nl^-cK 

31620 #31 ^ofl, H-7l^al 3l#-?-(140)°]H 21-^21 #7] ^(Y.ch)^ 7l§ &(Ref_Y)2l Hl-§;°1 SMtftf 
Hl(Brt_ratio)» ^##(31640 #31). 



<r*H) 14 
Brt_ratio = Ref_Y / Y_ch 



^-71 ^^14» °l-g-S}<*l ojo^ ^ofl cfl^- H-7l*^ull- ^-#c]-. 

31640 #31 RGB*#^-(l50)olM1fe 31640 #3H*1 ^ »7l^al* <y£) ^2l RGB ^-g-°ll 
H"7l7> #^ ^ <9fet}(^650 #31). 
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Ro = Brt_ratio * Ri 

Go = Brt_ratio * Gi 

Bo = Brt_ratio * Bi 



^«H1421 Ref.Yfe RGB ^^#0)]^ ^ ^21 ^21 ^01^, rgb^ ^cfl #2} ^ R e f_Y ^a1 ajj^ ^ 
21 ao| ES| RG B^ *jx^l ^-7l# ^ q.^^ = ^« £ £ ^ Hl# ^ ^ o)s. ^a) Alj^ »^si vfl 
21 Sitl-ol Jgcl-. 

^1650 #3] ^1, H7l7> #^^lJ:(Ro, Go, Bo)7l- RGB^#Y(150)°fl^ -&^^cl-(^660 #31)> 
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«^flH3 <HM gl. g2, Y_Gval4 £* #71^ ^^]^o] o|§ #7l^Aj- sH^le)** *}-%-7-}$) *)H 

ofl s)«q 47+2) 5t»o] ^ ^cf. 

£ 13* -& t^S) ^Ajoflo)) <g^-s) 1|7]^£<H1 4= aj-g-a] o|^- #7l^o)^* q-Ej-vflfe l^ES-A-] , #7^ 
a^eMe] ^^^(160)^- #7HH-f (169)3 

#7.1. S"7lt§:^E)-nlEi >a^-?-(160)^ <8*il3:(Ri,Gi,Bi)* #7l<8=Aj-o(| scale Slt-fi- 5. 

-a^^ 0 ]-^ #7l*J=Aj- ^sH^I* 31^4. aiHAl Jg^H7l(Y_refer), DR_high, DR 
_low, ScaleFu ^ ScaleFd7> Aj-g-s}^c]l, £. 18-g- ^S>#Ai iMl -t^tt^. 

H-7l^l«H-?-(169)fe H"7l^^5l-n}El -a^^-(160)^ #7lfr8- 44°l<M(Y_Gval>I- °J3#<>> ^ai-^ # 

71* «-7l<1i* #3##. H-7l^|«H-¥-(169)fe £2 vfl*l -g'Stt ^^V^aoo. 200. 

300)o) a>^-^ ^ 

S. 14fe £ 13^ 5L*]& #7l*-tfsH9- n 13 ^^^-(160)^ ^1 RGB^lJ:^«r^(161), %Z®7] 

(163) £ El ^^-¥-(165)3. ^«4. 

#71, RGB^!^^€-¥-(161)^- ^MlJKRi.Gi.BQ* <a^*°M #71a1J:(y)3 ^5#7l ^^(163)3 

#3*1 ?14. nsli4°vq= < a^«3 J 8-'4lJl7>RGB^6fl7l- o>ia Y.Cb.CrS} ^eH^ #7l -$.s.7\ <y ^fH}^, RGB^l^^ 
«~¥-(161)fe 

3§5H-7l«a^(163)fe «a^€ #7)&l-£l t 1 * * =L ^4* 44*13 <3^( 165)3 *«W*!4. £j|»j(f 

rame)#33 ^aj-oI s^slfe ^-f-oflfe «■ iefll^ S*ii«-3l ll7lStt ^5^4. 

<S 4HH 165)fe ^5#7l <?!#-?-( 163)3-^ Jg-ffH-714 °g§j#Jl, t&J£ 0.3 #7l3HHI « -9.* scale St-g- 
#jl safe fl^W H-71^ ^-e}p)lEl(Y_Gval)# 31-i]-^ * °1* #7Hl<H-^( 169)3 #3*l?li=h 

5. 16* * t^si -a ah on 14^ «^Aj-^ n-7l^£<>l] of-i- ^aj- it7W<>i^t 44Mlfe *f-ioicf. £ 13 

ifl*l £ 16-1- <6mi£.{m, Gi, Bi)Sl IM^Hofl 44 ^Aj-o] #71 « ^7>Al?l^ «J-^-§- *jrg^- 

4. 

^-y-Sl #71 ^E^lfe tfla^tl 44*1 3fe Sg5 #7H4. £ 15fe #7l7> *\3. 4* 4|7>*1 <gAj-^ 

#71 *1^3rt^-i- 44^ fe i^i!3Ai, ^^-21 #7lAjiSl <^^-S] #7l7> <H^-Sr ^ Dl. ^71 #71^1 

D2 ^ #* ^-^°J D3« £Als>Jlsacf. =L^3- D1-D3S) #7] £^*>fe #71^ ^ Del, Dc2, 

Dc33 S.7l^-cf. 

£ 16*1M H2fl<y *S>a-o] #71*^ ^-el-olEl ^^-¥-(160)^ #7l^H«(i69H ^^3^700 #31). 

^^■#71 <S^-?-(163)^Ai <y^^Aj-^ 3g^-#7l# A&^(A7\0 #711). 

^•eJ-PlEl ^a>y(165)<M1a1 3g^#7l» °d^#Jl ^HAljLofl m-ej- #71^ 3i)-efnlE-l(Y_Gval)* 31^4(^1730 # 

31). 

#7MH ^(169)<H|Ai #7HMM-81-ol3 * ■y^^Aj-Ai^oil ^-^s>o^ *J=aJ-^ #7]^ 31a>^-c1-(711750 # 

Til). #7l5tsl TflAV* ^#*V £ 5 ifl^l £ 7<H1 H>sf ^-o] ^-^ ^ 5^4. 

#7l^flol^(169HlAi ^Aj-jg ^-71 2M- #^^4(^760 #31). 

£ 17* 5L 16°]} 5EA13 XH710 #31^1 ^1 *#£.olcf. £ i7ofl #31-§-* £ 14^ SA]^ i§^#7l <S#-?-( 

163HA1 ^^€4 °14 i 17* JgS«-7l» 31#«>fe 711710 #31» ^^7\] ^^^4 

■^^Sl #71 Y_meanfe ^^16$- S^cf 
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<r*Hl 16 
Y mean = — "T" Fc, 



^H, Yc-b #7l# v+i-q-iflte Bj-^ni^s is. ^ sfl^, 3*1- ife ^^J- ^fl ^-tJ M-Ef 

^a), « = 4«9 ^ count i= 0, #71 ^•(Y_sum)= 0 3. ^ tW^ll ^7fl). 

Ri.Gi.Bi* fl«i#fe«K*m2 ftfl). 

count H sfl^Kr ^^1^1 <$n & Ri.Gi.Bi4l vft& #7] st-fr ^^^(^1713 #31). .££2} XI713 ^oflfe 
WlH #71 «H M-^q- Sicf. n^i* ^r«H 1 SLfe ^-6] 13*11 ^sfl IMS:* ^ ^ Si-§-^ #^°lch 

*0713 #3H*1 ^ #7) it* #71 ^-(Y.sumH ci *M}(*fi714 #741). 

^1714 <a-7fl count i7> «^]«g <^-§- ^sffe # =^£Lnf ^7}^ n] M^i^tf 15 #31). 

count i7> # ^ -riLcj- ^ count i» 1 ^7> :f , ^712 c^l g. 1-«>7M tfl-^H #7fl-I--a- ^^*Vcf 
W1716 #31). 

^1715 #3)4M count \7\ %■ &± <r.&# ^t] &-§- ^-f 4|fe #7l ^(Y_sum)-fr # ty± '-Pf°l'*l 
#7l(Y_mean)» 31-i!-##(*i|717 #31). 

£ 18^8: £ 1641 £^1^1 ^1730 #31^1 #Afl *#Sol 4. £ 18 ofl £ a1^ #31#£ £. 14°)1 j^n^ 
165)4H °1*1- £ 18-!- f£sl^ #71^ ^el-nlEKY.Gval)* 31^31-fe *I1730 #31« -tf<M|*MI 

#7-1, ^1710 #3W*1 t*-# <8#sl ^5H"7KY_mean)sf 7l§ J||5#7l(Y_refer)#sl *g-&#7l ^KY.differ)* ^# 
#(*fl731 #31). <^^2l Jg-3- H-71 Y_mean°fl SM %^\7] S^SMSl 7l^°l 7 )& 

#71 Y_refer« *l-8-#th 7]& JgStMfe <3#Sl #7l ^#°1 ^ A &-g- nflo] jgg. ^ol^. ^ 

#7) tfo] 7l§ 5g^#7l SJtiL^ ^-f . H"7l^7>7> l^^B), <?J ^ #71 ^°1 7l$ %3t#7] tkZL^ 

#7i^7> <a^$] #7] ^7} 7 n v if ^tgs>^ « 0 ^°s^ ^^34i^i ^H^-y 

Y.Gval* #71 fr* ^efnlelS ol*«t ^ ^cf. 

^1731 ^^1 ^, sg3-#7l ^>(Y_differ)7V ^» 7f^, ^^17* 0^5^ #7l ^s|-el-nl 3 (Y_Gval) 

* ^1^4(^1735 ^7)1). 



17 

Y.Gval = G.def + {(Y_mean-Y_refer)/(DR_high-Y_refer)}*ScaleFu 



^^■#71 ^>(Y_differ)7> ^g-S] ^» 7^1^, cf^-s^ ^^^ 18 ^. ol-g-s>o^ i>7l^ ^1^4(^1737 ^ 

). 



=r*HJ 18 

Y.Gval = G.def + {(Y_mean-Y_refer)/(Y_refer-DR_low)}*ScaleFd 



^-71 ^^174 ^ilisofl^, G.deffe 71$ ig«#7| M cfltb SM-*!^ #7l^ ^-^^ (Y_Gval)Sl 7l§ 
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St* S«*H, DRJiigh^r #7W tfltt *|tj| *]-g- St. DRJow^r <^^-S) #7H tfltr ^-§- a 

* Slnl^, scale factor"?] ScaleFu^ ScaleFd^ Wt2] sjcfl ^ 2)i «H-g- >3^1# »4^xfl^- SM-olcf. 
2+ SM-2] -SUS*! G_def = 1, Y_refer = 168, DR_high = 250, DRJow = 50, ScaleFu = ScaleFd = 0.5* <M--g- 

*r 9X^. 71 § *g-&#7l(Y_refer), DR_high, DRJow. ScaleFu ^ ScaleFd^ £ 13°H 51*1 £ ^- 7 1 ^3|-E^ul 
443*(160)4| *|<H<il£3.*1 ^~g-£H ^-g-*} se^ 3°H°l7H 2l«fl 2:3)7Hr«l-t}. 

£ 19fe -g- IS-^SI <g^-Sl H-71 iflfl £^ #7l >g3 g ^7l^£ofl u]-# aj-g-^ #7l*iM#*l* 

M-Efiflfe -i-^-SLSAi, ^Bfnlel -g 3 8^(170), #7l<§3 ^-¥-(180) #7l *|<H ^(190)3. 

^er D )^ -g^^-(170)fe ^13l(Ri,Gi,Bi)fil- #7l1MM €-8-3: scale #S Sife *H<H^iL, #71^3 
S|i SJt^l scale St* 9X^r ^H^S(LowScale). #71$ J^cfl scale St* Sife ^M-fc] JKHighScal 
e)# °J^^cf. <^7}x] OTqjMHI €jBl^ scale St* ^ 5flfe ^H^Stt 5. 13°\] S.*\& #7]ty& 4**M3 ^ 
3-¥-(160H ^H^IJ:^ -§-1^1-1}. £ 7l^sgSH-7l5)KY_refer). jgtf #7H tfl*V ^tfl s)-g- &(D 

R_high), «8^sl Jg^ #7H) cfl^- 2\± s]-g- St(DRJow) ^ scale factors*! a^W^tl #7l ##31^1 El 2} a^cfl 
*|-8- flfl* q-E}vfl^ ft (ScaleFu)Sf 3^ ^.g. ,g ^s. u^ifli^ ^(ScaleFd) °] o)^^ ®7}^ 

WW ^¥-(160)°fl <y^slfe *1H41JL 3rfe SMSflS] scale &-g- #3. *H4l:M -fHf-ofl 4^ £ lgofl 

5L*1« 2j-g-2j «g-S-a-7l ^|«H^*lfe #71 «flflo| Uj-Ej- Slfe #7l 4^ #71 ^ #7) ^£<>11 ^ ^ 

-g-^^S <g^2l #71* *)HSHf 7^* ^Cf. 

31-51-olEl ^^-^-(170)^ «-7lfr* ^eHl^* #71 ^H«(1 90 )S. fcaH^lfe 4 #7^^ ty^^v] 

^ ^, u^-sa^ #7121 siiSKYjow), <a^^2i #7121 ^cfl^(Y_high), #71 ^^7> ^-¥-<hi ^ 

71^^21 SlisKAppYL) « #7Hflfl7l- ^-foll *3r3 #71^^21 3lcfl5)t(AppYH)-i- #7l^^ ^-¥-(180) 

3. #^Al^cl-. 

#7l^fl ^^-(180)fe 2r^°lE-l ^^-¥-(170)S^-Ei 4 #7l^^ ^ 4^1 ^ (Y.low, Y.high, Ap 

pYL, AppYH)!- n>o|^(MICOM)(£Al£l^l ^)o.s.^-El SMUfl ^efnlEl'?] 7l^#7l^^l ajcfl^CRe 

ferYH), 7l§#7l^fl ^^SKReferYL), ^€ #71^^21 7lS«-7l^fl a} cfl S)t(ReferYoH) ^ ^€ SMUflSj 
7l^#7l^fl ^iiSKReferYoD* «a^*3l ( >tl5l(Ri,Gi,Bi)» Sl^^M slits #7l«gfl ^* 

=l ^* #71 ^H-¥-(190)S #^^1^1^. 

#71 ^H^(190)fe sl-El-nlEi ^^(170)3.^ #71^ 4e>^Ell- <a^#al, *V^o.s. #7]^^ ^-¥-(180)5. 
•¥•£1 #7l^^7> ^€ ^li-S t«M ^^(Ri.Gi.BO^l Cfl«fl ^ifS. #71^* 71)^ ^, # 7 ] 7 } f£ 

^€ ^lJl(Ro,Go,Bo)l- #^^1^1^. 

£ 20-S- £ 19ofl Bf-el-nlEl ^^-¥-(170)21 q-Ej-vflfe ^Hl^l, &7)^^v]l] ^^^-(160) 

21- #71^^ ^»(i 7 i)sL 7-s§Qt±. 3.0)3. #71^^ tfr#*Q*m ^^¥-(178)^ RGB^lJ:^«-^-( 

161), #7]a)4;?St -3^(174), #7l^cflst ^^(176), *l)2^v]K\ ^^(175) % *]3^ 177)5. 
^€4. #7l^3r^DlE-l ^^Y(160)^- ^i#tr ^ ^-4. 

#7l^^-sq-olel >a^-¥-(160)fe «>Sr QittiL, #7l<a^l ^^ D l^ -a^-¥-(17 

«V4 ^°1 RGB^l^^S-^CieDfe < a^ c S^--tlJ:7> RGB ^eflsl a1s<?1 ^-f °11 #7]ai ^^sM # 

7l2l^?J: <a^( 174)2}- #7l3)tfl# (176)5. ZfZf ^Al^cJ-. n}.^ «a^^±.7> RGB^Efl7> <»>Td #7l^lJ: 

#7la]^& <a^(174)^ -a^^ #71 a* ^ ^i«KYJow)-S- ^ ^1231-^1^ <a^(175)2f # 

7l»flfl *^(180)5 #^Al^lcl-. 

^]2Sr^DlEl ^^-¥-(175)^ #71 3^SKY_low)-i- °J^#J1, tr^^-S. #71^^ &SJ scale St* ^31 S^fe ^1 
ol^lJ:(LowScale)# °J^#oH «v 7 i ^^gj. jq-e|-bflEl(AppYL)* 7^]^^ ^ ol» #7l<gsl 180)S. # 

#71 sjcim <a^(176)fe #71 ^ a|tll?SKY_high)* ^^r ^ 3. ^sf# ^13^21-nlEi «a^(177)2f 

#7l«afl *^^(180)S.#^Al?lcJ.. 

^13^-el-nlEl ^^(177)^ #71 alcfl ?flt(Y_high)* <a^#31, ®#<L3. #7l «g ^ £| cfl ^21 scale ^JL $X$= 
^H^l3l(HighScale)# 0 d^#^H ^i* #7l tyfytf] &\ (AppYH)* Tfl^tr ^ «1* #71^^ fl=^(i80)S 
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£ 21aS* Z. 21bfc 5. 19*11 3Ea]^ &7}*3s$ ^-¥-(180)2) ^Ml H-E)-xflfc -a*H#°l=K 

£ 21aSl #7l^fl *^¥-(180)fc H-7l4^ D lEl £<*HM145), ^7i»0:sl-¥-(181), ^7RI^¥-(189) £ ^Til 
iM-tls <££- ¥-(182)3 ^5)Ji, ^P-Tlt iM-tls <£fcV¥-(182)fc ^ll^Ti <a^-¥-(183). *)12^?1 <SfcV-¥-(185) ^ 
*fl3^7j g*M?-(187)3. 

H-7l^afnlE] ^AV«-(i4 5 ) fe &°1H hJ-s). ^-0.05. #Afl$. °- ^^i, E] S4HNl45)Sl # 

3<?} #7|3)-5MEl(Y_ch)fc #7lafl<H-¥-(190).£.3. "a^s^i, l^og. ^ Hls^-dsi), 7lll^-?i <S-g-¥-(183). A2 
^a>Y(185) % ##^(187)3. <a^€4. 

^■Tl HlJntL(181)fe &7]^u]jz\ -gt!- -¥-(145)5.^- El ^71^^13] E) (Y_ch)» "85^31. °-3. "3^-2) ^-71 
^2) 3}4i * 2\tJj\ &<Jl YJowfif Y_high-& zfzj- ^if-inOS.^] ^sjalfcc)-. g]"7l45l-nlEj(Y_ch)# Y_ 

low ^ Y_high2}- Bla«H YJow^cf afr-Sr*l, Y_1ow^ Y_highSl &fc*l, Y.highiicl- fcxl«- ^^S><^ 

^?SRr*l« ^-g-*Vfc ^iL« ^¥-(189)3. #^^1^. 

afl^Ti <a^(183)fe ®7}2\-Qul*\ <£-iBH145)3.-¥-El H-7ls|-efnlEl(Y_ch)« ^21 It 1 

?J Ufl £\± * ^tfl &-§- ^sfniEi ^^«.( 170)5.^, <g 3413:3) D-7)s) 2)4iSt(YJow)fi)- fM^s^} SpJ-D 3 
SMUfls) aiiSKAppYU* 0 J^^, ^-g-)o.s-¥-El 7]&WQ*\ 2)^&(Refer 

YL)^ ^€ «-7H8flSl 7l^l)-7l^^ a^SKReferYoU* Y_ch* ^±3. «-7lU$|7> «J=^ 

7)1^ ^ 34» ^TJ "S«W189)3. t-^Al^lcJ.. 

*fl2^7> g<4HKl85)fe ^M^^lEl ^¥-(145)3^- E) D-7la)-e)-nlE-)(Y_ch)« ^"^fc^. S3 3 <$^S>) 2^- 
7_1 ^ S)cfl &-g- H ^ -¥-(170)3. ^-E) YJow, Y.high, AppYL AppYH-i- fl^^H, Y_ch-§- 

tfltfo-S. «-7l«afl7> ShJ-€ 4. ^jq-# ^-t> #a]-¥-(l89)3 #^1^. 

^13^71 <a<+¥-(187)fe S>7l^-s)-nlE) 04 xj;«.( 145)s.«-e) H-7)s)-e)-nlEKY_ch)l- <a§mfci}. ^^s) 3^ 

?i 3)i ^ ^cfl sM- ji)-e)-nlE-) ^^^-(170)5.-¥-e^ Y_high ^ AppYH* < a^^£-^, "}°]% £-3-^ 7}&&7] 
■83 ^^^(ReferYH)^)- ^« ^M'S^s) 7l$H-7l^fl 3) cfl 5lr(Ref erYoH)* Y_ch-i- cfl^3. f, v 7l 

^71- t&#& Tfl-a-^V ^ ^e) -¥-(189)5. #^a)^c)-. 

^Ti 41 s» -¥-(189)^ ^ll^-TV <S^¥-(183), ^2^71 <a^¥-(185) ^ ^|3^?> ^^-¥-(187) ^ ±3.**] < y^^-Sr 4l 
^* ^ ^7iH)iil¥-(181)S^El ^ ^^.ofl ^-§-*>fe SM-2) 4l^» 4l«!S:>o) #7l^^7> ^ 

X(Y1)« D-7)^1<H¥-(190)S. *^a)?1^ 7)^-^ ^^tbc)-. 

£ 21bS) H-7l-a^ 1KJ-¥-(180)fe ?)-7l3}-E)-nlE-) ^^--¥-(145), ^-TlH) S-¥-(181) ^ ^-Til ^7)^1 S. g-y-¥-(182)3 
^5)J1, ^Tit g^}-¥(182)fe ^ll^Ti ^<3W183). ^12^71 <a^(185) « ^)3^7i ^^(187)S ^P" 

^9€c|-. £ 21a<^l 5.a)^ #*1<2). -B-A1-S1-H.S. ^"a- o]*>oflA^ -a^cK 

^7VHl5l-¥-(18lH^fe n 1 ^ >i* ^ll-T-Ti °l4l-¥-(183), *\]27-l} ^^¥-(185) ^ ^^¥-(187) 7+zHl # 

^S>o) sfltg- ^TJ-^ 4J-g.iJ.fc. oi^V^-S) #3^V-i- «lo11oll-(enable)*>^ #3^7)0! Ef ^7V <SfcV^fc c)^oflo) 
l-(disableHfJt)-. ^ v 7l^^7> ^J-^ l|7l>tlJ:(Yl)7> iM^o) ^¥-(190)S. #3S^. 

S. 22fc £ 19ofl £A)ja |)-7l ^o)^-(i90)S) M"E)-vDfc s^o.SAj, 7)^gt ^¥-(20), H-7l^S-Hl ^)fc> 

¥•(140) ^ RGB *fcV-¥-(150)S. ^-^^c).. £ 22<H1 £^)^ # 7 1 ^l<H¥-(190)fc £ 4<Hl #7l^|<H^4 ^> 

*>0) D-7l^5)-n]E) £-£-¥-(145)7} ^)i2)5)^ O.^ l+o)^ ^^S-o] -§.<U*|.tK U^Bl-H S-^J^o] ijL^. D J- o) 

£ 43) ^)-4 nfl s}o)^f s. 222) 7)§& <a-i>-¥-(20)7> £ 4°fl^1^^ ^)-7ls)-e)-olE) <g-iV¥-(145)j5L-¥El || 

7l^e)-DlE)(Y_ch)« °J^^fc cfl^l^l, #71^^) ^-¥-(180)2) §)-7) , S2)7> fr*^ 4L5l(YD* «a^^> 71 

^H-7lSJ:(Ref_Y)* ^1-tt^fc ^^c)-. «-7l«afl7> t§=-^€ 4ls(Yl)# ^^3^-S iL^s)fc ^ F()2) ^[^ x £ 

£ 23-8- fc m*&s>\ «)-€- ^^-2) D-71 <^e) £fc #71 ^fl $ D-7l^S.ofl n)-€- ^-g-^ ^^7l^H«j-^^. 

-a^*V7) Sl^l *l-£.OlC).. 

^^•2) #7l^^(Y_DR)« a^S>fc fj-'a* q-^-^l- ^cf. 
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*r*H 19 
Y_DR = Y_high - YJow 



<^7H, YJiighfe °$^2] #7l #•§• # ^cfl SH44 YJowfe <%-$S) #7l ^ s)i SH*4. -tf 7 ) 
YJiigh4 YJow* 44 # 4^ t« #7l7> 10%4 43 10% Slfe H-71 Si 

tfl H l (Contrast) 7} Hcffe 3* Y_DR gM 3_r±^ %-<gz;}t).. 

£ 4 ^ £ 22<H1 7)§S)t <?!>iHK20HH^r ^4*12 ^ =t4*13 °\] Sim 7}& #7l &(Ref_Y)* 31* 

*M "a^^^-S) #71 3*11 4"8-€4. °1 «fl FOfil ^.sL*l ^V-g-^lfe «^ °g^^^-3l l|7lBl-El-nlEKY_ 

ch) cfl^l^l #7)^71- #7l &(Yl)-g- 4-8-4^ 0 d3 #7l$$H 44 #7l7> *J=*fl #3 <34-§- £ 

* *r &4. £4 2. 16 ifl^l S. 18ofl £Al€ «>s^- ^ n ^ o_s_ ^7}^^v]B\(Y_Gval)^: ?l|**H #7l*)H°]l 
ol-g-^-CLg.*!, H-71 •g^ofl 4= 2) #7MH4 ^-*fl <$^$] H"7l^£ofl nj-g. a) ^-aj <^^7l^^ £ 7 >^ 
Sfl^lTll ^4. 

JE 19 ifl^l £ 23* «| 7 ) ^ £ i=. y^} * H-7l^£<^ 4^ <34 * 

•344. 

^4 Sefl<a 433 <3>£ol 443e1 H-7l^fl 44-^(180) 3 Uvl ^l<H-¥-(190H o J334(*il800 

431). 

Jga-SM £^(163)414 <?133 4 H.eH<3 ^§43 J8«H-7l(Y_mean)* ^ 44(*fl810 431). *§-£#7l(Y_mean) 
£#4 £ 17«>11 5=4 € 44 4* 43H o]*fl ^ ^ o^d-. 

44*13 444U65HH <3#S1 J85SM(Y_mean)S J r -iH SM^tf 44 D 1 3 (Y_Gval)» 31444(31820 431). 
4344 4433(Yj3vaD^r 4^4 S. 18^1 544 44 44 43W slsfl ^ ^cf. 

SM^St <S44(174)4 #7l3}tfl& <344(176H4 44 # 7 ]ig^ aJ^zJKYJow)4 3 fll 4(Y Jiigh)-§- 

31444(3)830 431). #3 ^3 ^:fc?flt(YJow)4 ^tfl§KY_high)-8- 44 <343 1^71 ^ 7># ^ zJt^ 7Hh 
^ it«a ^rSL si o.^, €■ ^AlofloflAi^. #71 *l^ZL^ofl^ 1- *(, zj-zl- # ^» 7]^AS. #7l7> -S-fl 10%fl 

^Hl #7lZ>2l- 10% ^l^H Xife #7l^O.S -a^*4. 

^12 44°lEl £^-¥-(175)4 ^13 4el-"lEl ^*-¥-(177H>H t[7\W ^^S)t(AppYL)4 ^cflSJKAppYH) 

* 31^4(^1840 ^31). <g^2l #7l^fl* ^*>7l 4HMfe #71^^31 7l$o] |i«jD|, ol» o)i$\ 71^ #7l 
^^1 ^cflSK ReferYH)4 #7^^ ^^sKReferYL)* A]~g-^. <Q^<8#<q cflsfl #7l^^ S:«(Y_high, Y_l 
OW>ol 31*5)^, #71 «g^2l ^7>^* l^S>fe 4*4 ^Cf. 



20 

AppYL = YJow - (YJow - ReferYL)*LowScale 



^«H1 21 

AppYH = YJiigh + (ReferYH - Y_high)*HighScale 



<^7lA^ AppYL4 AppYHfe 44 ^^1 21-8-* WM'Sfls] 51:4 ^cfl 2t°H, LowScale4 HighS 

cale* 44 #71 4# ^H4fe 44 n 1&l* c '14. 44 n lEl #31 <a*l oflSfe. LowScale4 HighScale 
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2.-T- 0.3, ReferYL = 1, ReferYH = 255 °1£. 



#7l<8*l #^(850)<HH «a^S|fe ^ifS, H-7l^-5>nlEl7> ^Sffe #7lU4|7> SJ-^ £5l(Yl)-I- Til 

£££(*fl850 

U-7Ml<H-¥-(190)°fl>H iMqHJ- ^^nl^(Y_Gval)l- ol-8-*H, SMitS. #7)7} ^£ 71)^^(^1860 £31 

). o] £31fe E 5 ^1^1 £ 7<H1 51*1 £ ufsf ^ ^jofl $\q ^ ^ ojcf. 

<y^^ ^ Hj)]^ tg^- vfloj 3i±7\ ^e)^ nfl^l ^850 £31^ *11860 ^7^1* £^-££(*fl870 £31). 

£ 24fe £ 23°fl ^1850 £31* Ji£ #*ll£3l ^£7) fl£ *.§-Solr}. £ 19 _ £ 2 la, 51 21b ^ 51 24« 

£*1, ^7l:45MfH(Y_ch), ^-8- #71 £eHHM(Ap P YL) ■§• ^ ifl # s|-el-DilEl(AppYH)7> ^HlS 

•¥-(18lH <y§l££(*ll851 £31). 

||7l^-el-nlE-l(Y_ch)7> al-g- #71 ^iit sJ-HHEKAppYDSLEf ££££(*H852 £31). 

H-7ls(-^nlEl(Y_ch)7> ^-g- #71 £eH£|(AppYL).&£ ^ *U^£ ££-?-( 183)<>TM =^£^]22 

ofl *W H-7l^fl7> H-7l^ls(YD* ?«■£(*« 853 £31). 



=r£*l 22 

Y_ch <= YJow, 

Yl = (Y_ch - ReferYL)*(AppYL-ReferYL)/(Y_low-ReferYL) + ReferYL 



H-7l3rEl-nlEl(Y_ch)7> ^-g- #7] 3\±& ££Dl]El(AppYL)«il£ ^1 "life #71 ^Dl Ei(Y_ch)7l- ^ -§• # 

71 ^c)l^ s|-2HlEKAppYH)il£ #<£t!-£(*11854 £31). 

«|7l3fH^o]EKY_ch)7> 3-8- #7l ^cflsl; 3|-eH ^ (AppYH)J££ 3^1 ^oflfe *i|2^£ ^£^-(185Hl^ ^£ 
^123^1 s}*fl ®7}i$3)7} St#& #7lAl^(Yl)» ^££(*fl855 £31). 



^r£*l 23 

Y_high > Y_ch > YJow, 
Yl = (Y_ch - Y_low)*(AppYH-AppYL)/(Y_high-Y_low) + AppYL 



H-7l3r&MtH(Y_ch)7r 3-8- #7l £\tfik ££«HfcKAppYH)iL£ a ^^-<Hlfe *ll3^-£ "a-a-?-(187Hl^ =r£324°fl 
31*11 #7l^^7> 4^ #71a1x(Y1)» ^££(^1856 £31). 



^«H1 24 

Y_high <= Y_ch, 

Yl = (Y_ch - Y_high)*(ReferYH-AppYH)/(ReferYH-Y_high) + AppYH 



^1853 £31, ^1855 Ml*l *fl856 £31^ z\Zlf3\ #7)] :f ofl, &7]*$s>\ 7 \ #7l£3:(Yl)-I- #7l*)H « (i 9 C))-£- 

3££Ml857 £31). 
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3 #3 7} $£- ^ 51 7|S. D fl^l^ Aj^ofl S)S>^ °^;|) ^ HHE]7> 7^5) 2.S. -g^o, 71^.^1 

♦ i^-tb^. fl#37> ^ 5U^r 7)^-Dfl^l^ oflsfe, ROM, RAM, CD-ROM, *>7l tflolH, #S3)c]^ 3 , ^HM 

3 Si^, 7fleH «IM«<«fl» »<H, ^^-i- ^Efls 351 a 

3^7} ^ Sife 7is.nfl^|^. msflas. ggg Al^ofl g-AViH, -^a^Va] SffE^ S)« ^ 

ass ^ aicf. 

SL^ofl HA]£ «i ^^Hl# t25. ^^SlSi^q. o)|A)ajol l-s)-5>^ ( £ 7] # £:°\2] *} 

*]-§• 7>*l a^ ols.«-El t*<8=«. 5j 5-§-$ ^ ^^Hl7> 7Hr*KHr 3* o]«]|tt S«ltf. "freM. -& *! 



^ l^l nJ-S- f^HH^ gj <g^a] #7l *floj g*g 3^ bv 7]1 . 

^ <3^" £fe U^-g-olH ®7] ^51^1 ^A ®7}% 3 -g-2j^S ^Al7]^Ai£ ^ 

sfl^ aj)^ jl347> SH}. -g- l^l =gAj-si #71 >8fl ^/Sfe #7l^£o)l tr)-^. aj-g-aj §}-7HH 

tfU « ^*)1 JEfe <3#si H-f-g-oflAl «j- 7] ^-7l^£ofl u^-ef ^-§-^1^ ^- 7 i 



(57) ^-7^1 ^^1 

^■71 #7l^7>g=o( ^*}ol Aj- 7l 31-il- ^*>fe A ^flS #7l^7>^* #^§>fe #7l^7>^ 

^T 1 ^" 2. 

A W kl^Ai, Aj. 7 l Aj«.^ H-71^7^ <a^^^ -8-71 i^2) 2}-io)| tflfc H"7l^7>^=4 ^7l i^^l ^it 

^Vfe ^-S-S) ^«1ei# -g-sM -*7l AJ^-^S. #7l^7>^ #^SVfe ^^-S «l-fe *S-*H-7l 
^t 1 -^- 3. 

^1 k<H^,^7i <g-s-ffl-7i ^H^m 
3 0.3. «l-b ^Aj-^-71 ^H^i. 

7lS#7lSf i^ei ^^Aixofl cfltb #71aM« #^*>fe H-7l^> <a^J-!f; 
^71 H-7l*V°H ^-g-s-V^ #7i#7}^=# #^s>fe #7l^7>^ <a-a-¥-; 

^"71 H"7l^7V^o)l Aj-^-Sl.^ Aj-7] ^o, ^l^Al^S. lit Z|Z]-^ «-7l*7>%=* #^*l-fe ^1 #7l* 

-*7l 4l^Sl ^^A]^ Aj-71 Ail #7l^7>%= -g^Sl #^AlJ:ofl -g-^-sH Aj.71 ^^Aj^cf f^7>^ 

#^aij:» #^sv^ <a^# ^Hlsffe 53 -a- *>fe H7l7iH^i. 
^^^h 5. 

*)41M1 Sl^A-l, Aj. 7 l li| H-7l*7>* 

^71 H-71-^71-^4 Aj-71 4l7g2l T 1 ^^ -S-^-& &*Jfl)E)« ^}<^ <#7] lif Zl-^Sl #7l # 
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#-§-*}fe H-7l« #3*Rr n-7i <3#^ ; 

^71 #7H 7l^l|7l# #3i5Kr 7l^a <£#■¥-; 

#7l 7l^^7lS]- #7l l>7l^ S>oloj| #-g-S>^ #7l*7>** #3 *Kr ^7l^7>^= 

#7l H-7l^7^o.s.^-El #7l i^2} <a^^]i» ^*Hr ^-g-l zj-sq-ai #7l47>** 7fl#3H #3*Kr ^£1 

^-71 i^2} «a^^!J:l- ^*>fe" #7l ^-g-t ^7f^= <a-i>Y 2) Ci*>^ g-7l7> #7>^ # 

#3*Rr <3#-¥-« ^«l*Rr 3j-§- <£# ^7l^)H^l. 

*ii6#°fl sa«>H, #7i ^7}ig= <s#^ 

^•71 H-7l^7>^4 #71 i^2] »J^Al Sf ^*>^ iif Z^o] cJ.^«!|El# #7l lif ^^1 ^7l^ 

7>=g=-g- #3*Kr ^AsL ^#H7l *IH#*1. 

jg^p--^- 8. 

i^S} ^'^Als* ^*Rr Ail- 3Hm-8r £fe Ai2l #Sj*Rr 2)ffH£ « O^AVJjL; 

#71 #^SH1 #-g-5fir 7l§i|7lS* #3*H=- 71 §^ <3#^-; 

#71 7l$^-7l£l- #71 3lcfl^ Sfe Ai°fl #^5>^ ^l *V <£#Jf; 

#71 H-7l^H«q. #7) <a^#Jl# ^SKr Aiti #7] H^oH #-§-*Hr »7l*7>** #e|*Hr » 

7l#7V^ <a#Jf; 

#71 °g^#S« ^*Hr lit4 #71 H"7l^7HHl -g^SH ^71 °J 3#3-« ^Slfe Zl-Zl-21 tfl^V 1| 

7l^7>i|M- #^SRr RGB^7>«g= °l#2ls.; ^ 

°d^#3:» ^*Kr ^421 lifif #71 z^si -S-^^l tflfc H"7l^7>^ c-lsv^ <^ <?!#-¥-«- ^«l*Hr 3-1- ^- 
-5—5. <S# ^-7i^)H#^i. 

4^21 liS t^J* ^^^##^011 #-§-*Kr H-7] St-^lElfl- #3*}^ ^"71^-El-DlBl <3#^; 

#71 #33H) #-g-§>^ 71^^-7151:^ #^sKr 71 <S#-f ; 

#71 7l^7|&-g- #71 ^cfl^-g. g-tHM #3&AsL ^1#*H ^7l$#Hl« #3*Rr g-7l^#al *fl#Jf; * 
#71 <a^^##Jl-i- ^*Hr Ail ^Wl #71 ffl-7l*#Hl4 ^#*H t^Kr Ait ^#-¥-« ^ 

— S *>fe <3#||7l *\]°)#*}. 

%n 10. 

^19#<H1 Si^Ai, #71 ^7l3|-Sl-DlE-l <^#^-^, 

^71 <a^^##^l- litfi^l 5>fe Ai2) St* H-71 331-Bl-nlE-lS *>fe 3-1- f^^S 

3^8- 11. 

^i9#ofl si<>i^, #71 7]^^ < a#^fe, 

71H#^1 cfl-§-*m ^21 7)^7}& ^# ^1-8-SH, #71 #35H #-S-*ffe 7l$H7l^ #^*l-fe 
a^o £ §> fe . <^#»j-7l ^H#^l. 
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12. 

SL±3. ^€ °J^^^S2f ^cHAlJio)] -g-^H, &7]2) ^#3) ^511- ^*Rr ®7]*W 

31-5H3* #35Rr IM^ Sl-21-nlEl « 

#7l 1^7]^ ^U]B]3\- ^7] U S^i^l -g^M ^#3 ^H^Kr ^U)^ S^JO 

-5. n-71 ^£o)] ^ aj-g-^ <3#H-7l *fl<H#*l. 

WS" 13. 

*fll2#°)l ^<H^.^7l *j-g-*l <8##7l *1H#*1^. 

#7l 3q<8#4UL7} RGB^efl^ Alsol^ f>7] aI^S. <S«-sHr RGB^ls tSj ^u) ^-o. a^io £ °J 

#3 «>7l JgHofl n}£. ^ o.^ «g#g-7l *W#*1. 

14. 

*U2*<* su^i. #7i a-7i aiw^Hr, 

#71 #33W #-g-*}fe 7l^H-7l^ #3*Rr 7j§sJ: 

#71 7l^l|7l &-g- ^7} ^Cfl^^- <3#^-2l *H#*M *M ^#Hl» #3*Hr #7l tf#«l *(|#^-; ^ 

#71 <g^<g##J:« ^*Kr Ait ^°fl #71 ^|7l*j=#al» *#sH #3*Hr «£#^-« ?Hlf# 

^#^1 H-71 U^. al-g-^ <^^7l ^H#^l. 

^T 1 * 15. 

*!|14#°1| SW*l,#7l fMsH^HH <gA.va.-_ 

#71 <a^<g#Aj3l« Ai-i-^lAi ^Cfl^ £fe Ai2l ^71 31-51-nlE^ 81-fe M^AS 5>fe 

^#21 a-7i ^ti 4^^*^ <8#a-7i *fl<H#*l. 
jg^-^- 16. 

^12#ofl &°H,#7] H-7l*^42l- n l^ *}^*r, 

#71 «a^^#Aiisi 3g 3 ^l-i- <a#*H -t^Hr ^$H-7i <^#^; ^ 

#71 ^ H-7151- i^sl ^Hai^ -g-^-sH *7l*# <?t#*l-^ ^H^Ie-I 

53* sfe <8#<*| H-71 ^£<^1 aj-g-;*} <£#H-7l ^H#^l. 

^n 1 ^- 17. 

^ii6#«i 5a<>H. #7] e] <s#^, 

#71 1V 7 ]» i^gSl 7l§ S-714 HUSH #71 H"7l^# ^El-nlEifl- <g#S^ ^J* <S#2l #71 

3 £6)| n).^. aj-g-a) °J #fl"7l *()<H#*1. 
3?^-$- 18. 

^21 lis -yej^Aij:^ -g-^M, #71 <ysl<g##3:si a-7iaj alcflS:^ ^ist 

^ ^-#^ H-7121 ^cfla^ #^*Vfe *eM3 ^^-¥-; ^ 

#71 «a^*8#'tli, #71 afl-efni^ ^^-?-2i ch^s) niBi <^##ssl H-71S] ^cH 7l§a4 ^i 

71 ^ 3"#€ H-7121 ^Cfl 71 Sli 7l^ofl #71 <g^«9##S:Sl H-71 «^^7> S*#^ H-7l#± 

♦ #^ *Vfe #7Hafl ^#-¥-* ^P-hi*^ 74* «8#si «-7i ^flofl 4^- ^-S-^ °J#^7l ^|«H#^1. 

^t 1 ^- 19. 

*fii8*<H1 ^<>l^,#7i n-7i«afl «=#-¥-fe. 

#71 «g^«9##^ol| #-g-s>fe 11-71 3}-el-nlE-l# #^s>^ #71 a|-el-nlEl ^#^-; 
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^7] #7l S\-^U)E^^7] <&%<S^S.^\ fiM^ 2)tfl^4 ^dltf-g- ^"71 ®7] a^n] EJ 7> «H ^ 

t^^-H.** >8-7l #7l ^eW^o) -g-^-sM ^71 #7l <337> H-71 E^ #^g>^ # 7 ]X\ 

T^ltf* ^^SLS. ^ <$^2] #7l ^^o(| 4§ 3 0.3 ^^"«|7l *H#*1. 

ig^i-^. 20. 

^71 ^"S^^l # 7 } 2l-El-nl^» #S]SHr #7l S^Ei o^"; 

^"71 #71 S\-^v)^\S\-^7] 'im c $^2:2] 1>7121 g| cfl ^ S^SM" HUSH ^7l #7l ^Qu]£\7} ^^ofl 

^71 #71 3^1 EH] -g-#SM ^71 ^€.sL #71 ^7> #7) S^l^-I-* #3*Hr #7l 

Aljr ajAV« ; ^ 

^71 #71 ^^7> Cf^2l #71 ^n|Ei§ ^ ^^jgiiS <a^#o)-, ^ ^^Jiofl #7l 4 

g| nlEll . ^aj^ ^7] #7l^^7> JJ-#3 #71 Alii- t^SRr ^ ^1 Sfe <3^1 #7l 

^ofl ^j-g-aj <3Aj#7l ^h^i. 

^T 1 * 21. 

^19*J- JEfe *fl20*<H| Sl<=H^1, ^"71 #7lslEl-nlE^ ^Apf^, 

<3^1 #71 nH§ ^-§-^1 <^^#7l ^H^l. 

St 1 * 22. 

*fll9*J- *fl*l ^120*0)1 SZ^H, <*7] ^-g-^ ^#7l ^H^lfe, 

Aj-71 #7l3)-el-nlEl, S&7] #7l^4H7> #71413: * ^1 <y§l4l-£°11 -fr^SH <^#2] #711- *)H*Hr #7l 

<H-¥-# 3 ^«l*Hr 51* q-^ *Rr <3^£l #7l H^l o)-# <3##7] ^H^l. 

23. 

*fl22*J-ofl ^^H. Aj-7) «V 7 ) ^ J=L fei 

^"71 #7l^^7> #71^1^0,1 Aj-o-slfe 7l^#7l2t* #3*Rr 7l^5t 

#71 7l§#7l^ ^-71 #71 4^1 ^lAVsH #7l^ ti]1 . %^}^. # 7l *^«1 ^1^; «3 

^71 <a^<g^AlJ: t ^§>^ lit zl-zl-^fl ^-71 #7l*^ali. ^a>*H -S-^t ^«l«l-fe 

S-^^S. *Kr #71 ^^1<H1 2)-§-^ ^^-#71 

^T 1 * 24. 

^122*^1 Aj-7] 3l-El-n|El ^^g^, 

^"71 ■a^^^-AlJ:^^! ^ ^HAl^o,] JC^ Al^o,] -g-^-sl-ol, #71^1 ^#2) ^^5>^- #71^ 

4El-n)E^# ^AV^Cr| 51* ^^SLS. Sffe <^^S1 #71 nf^ 2)-S-^l ^^#71 ^H^l. 

25. 

*1124*J-°11 5I<H^, Aj-7] al-el-nlEl ^Jfir, 

#71 <a^^^ssl sg^ #7l» <3^SM #^«l^r ^*#7l <a^ ; * 

#71 #71^ ^71 ^H^ls<Hl ^-71 aij:^ ^-^-sv^ #7l<8-£ ^-ei-nl^^ 91^}^ *^*>^ ^el- 

n)El -a^* C-l ^al^M >8-7l #7l^# ^-21-nlEil- ^^S. *Hr «9^Sl #7l «a^<^l ^ ^-g-^ 

^"##71 
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3^ 26. 

^7] 18 ^ #7]«- i^S] 71 § «"7l^ tilH*H ^7] #7l*J^ 2)-S}n|Ei# <3#*Hfr 5J^T ^JLS ^#2} #7} 

•s*hi 3-§-3 <s^#7i 

3^ 27. 

^•71 "a^^^l:7> RGB'S Efl 21 -fclJ-°l# H"7l aIslsL #«-f» ^«lsRr 3-§- f^^S. s> 

b <3^2i #71 «g$W uMl <3^-#7l ^H^l. 

28. 

•Stf #71 ^H^oii ^a-i, 

^71 #71^71-^^ ^- 7 1 ^^21 ^it ^*Rr 4 ^-g-fsL #7|#7H}=-g- #3*Rr #7111- ^t>l*Hr % 

* °§^#7l *])°]*&^. 

^t 1 ^- 29. 

Tfl 28*cMl 5U<>H, ^"71 Z}- ^j^lS #71 ^7>^* #§jSKr #711 ^7l ^i«fl Cfl #7l ^7>*3q. ^7l i 

^§2} S^l* ^«Hr ^^21 #^^E1» ^"71 Zl- #7l^7>^* <3^V^ #7)1* ^UlsJ-fe 

^'AS s}b <S##7l t11<W3. 
3^9- 30. 

^1 28^-^1 SU^i,^! <S^-#7i 7iH#ij.8- 

^"71 ±^2] ^if ^*Kr Zf ^€"4 ^"71 Z}- ^-g-21 #7l^7>^ 7}^}^ #7|)# ^til*Rr ?J-§- f^'^S *>fe 
^^"#71 7)H#^. 

#71 ^loj^i ojo^, 

71 $#7121- ±$<H -y^AiJ:^ tfl# #7121 *H§ %^}^ #711; 
^-71 #7121 *>olo)l #7l^7V^=* #711; 

^71 #71^7>^<H1 tf-g-SM ^71 i^2l <y34!3i# ^*K? ^21 #7l^7>^=# #3*Hr #7fl; « 

-S-71 4^2} <y ^ 41 3: 21-^-71 ii| yV^^ ##JjL2] #^A)J:o)l -#7] ^^AIJ!^.^ #7l7>^7>^ 

1^4lJ< » #^*Hr #7lH- ^«l5>fe SRr ^ #7HH#^. 

32. 

^21 "a^Als^l #7)# #3«Rr #711; 

^•71 #7H ^-§-Sfe 7l^#7l» #3*Hr #711: 

^•71 7l^#7l£l- -$7] #712^ *}<>H1 #7)&7}&* #3*Rr #31 ! 

^-71 #7l#7>^o.S^Ei ^-71 ih^2l <a^^l^# f§nSr ^2] #7l^7>^ tH^V^ #^; 

>S-7l ^21 <y3>0Jr-i- ^Sfe Z^-Zl-21 ^^-31}- ^-71 ^-g-f ^7>^= <^#-?-2l #^A]Jll- c) «H H7l7> ^7>^ # 
^-tlS* #^*>fe #7)1* ^Hl5>^ 51-g- s^jos «Vb <^>S- #71^1^.3-^. 
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33. 

^71 3dl5M- AiiO)| Cfltb g, v 7Hl #-§-5Hfr 7l^H"7l# #3*Hr ^-Tfl; 

^■7) l]-7l^>ol2l- #7) <y^>0xl- ^*Kr SL±^°\] -g-^sH ^l^olofl H"7l^7>^=* #3*Rr & 

*l: 

7l^7>^#^«>fe ^1; $ 
^t 2 -^- 34. 

t\^2\ lis. ^« 'a^^Kl^ofl ^-71 ^nlEi» #3*Kr H-7lst-^oiEi -a^Tfl; 

^7l ^"-g-s>^ 7)^l|7lsM- #3*Rr 71^^ -a^Tii; 

^"71 7l^H-7l2M" ^"71 ^t||^$ "d-tHM 7fl>tV*H H"7l^HlS #*|*Rr «-7l*-8-Ml ^^Til; * 

-8-71 °^^^Jli ^*Hr Ait ^^Hl -*7l H-7l^Hl# #3*Hr Ail <5-tra7fl« ^Blfl- S. 

3^9" 35. 
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36. 
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Htt 37. 
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4>7] ^?i^a.2l-4h7l #71 21-El-nlEioll ^} #7l ^2l7> #7l 3%^}^ #71^1 

3- ^4.W1« ^"41 ^S. ^ <$-$2\ #71 ^2)0)1 tr^s ^^.a, «3^# 7 ) ^H#^. 
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^71 #71 ^el-olElo)! -g-^-SM ^71 ^f-SL H-71 ^2l7> ^-^Ja ^2) #7l ^-5l-nlEll-l- #7l 

413- ^Wl; ^ 



- 24 - 



SJWmm ^2003-0058909 



#7l ||7) *£#7} 4#€ 4^ #7) 44435. ^ #7l n'^Ji* «a 3 #7l W^Jiol #-g-4^r #7l 4 
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oj^aijh- ^*Hr 4421 iisi #71 zi-zi-21 £±<n cut!; U-7)#7Hhg- 7>#*ife -a-Til-i- ^lsfe 3 -a- 

cl-^21 JL^sL S^^-tU^l #-§-*Rr S-71 s^lE)* #^*Hr #7l Sl-SH ^ ^#^^1; 

#71 #-s-s>^ 7i^a-7ist* #3*Hr 7i$a <a#^^i; 

#71 7l^H-7l frfr #7] alcfl^-g- <3#^S] #^StO.S. 7fl#SH H-7l^=#Hl« #^«1^ #7l«f#Hl ^^Tfl; * 

#71 ■a^<9##^l- ^S>fe -S-i* ^^Hl #71 «-7l*#Bl# ^#§H ^#^7)11- ^Ul#^ S- 

SRr <8#»7l ^H#^* ^^*V7l ESa^f 71^-^ §1* ^ ^S-nfl^. 

57. 

4^31 AiS ^€ 0 d^^##5:2l- i^2] ^H#J:o)l -g-t*H, <g# Ml-7121 U"7l *j=# 

^■el-nlEl* #^5>^ H"7l^# sl-el-PlEl ^ ^cJ-Tfl; 

#71 «-7l*# Bl-el-niei^ #7) <g^#3:ofl -g-^H ^#si 11-71 # ^H*>fe #71 ^1* T*)^ 7 A^r 4^' A 
s ^#21 H-71 ^^o]i 4= <8#«-7l ^H#^^- ^^*>7l $lt.v Esalf 7i^-« ^^s. il^- ^ 

SHr 7ls. D fl^|. 

4^ si lis ^£ <y^^##^si- i^si ^h#^°ii -s-^-sh, #71 < g^<g##^2i n-7121 mm&sn- 

3? SHHel H-71S1 alcflstal ^islr* f^sKr ^-^Ie-1 ^^^1; ^ 

#71 < a^ < ^#^S > #7) ^^^-Sl #71 4^31 olBl ^##J:2l #7l$l 3cfl 7l§^ 
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